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Arabidopsis seeds as a system to understand desiccation tolerance
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Desiccation tolerance (DT) is observed across all biological
kingdoms and is a relevant phenomenon in an ecological, social
and economic context. In face of imminent climate changes DT will
become a highly relevant trait for crop production, as well as for wild
plant species conservation. When did desiccation tolerance ﬁrst
appear? How can any organism survive complete drying? What are
the structural, molecular, biochemical and genetic principles in-
volved in this phenomenon? Are the mechanisms orchestrating DT
conserved among the biological kingdoms? Inspired by these
questions and the proven complexity of this trait we have developed
an experimental system to re-establish DT in Arabidopsis thaliana
seeds. We show that the incubation of desiccation sensitive (DS)
germinated Arabidopsis seeds in a polyethylene glycol (PEG)
solution, in exogenous abscisic acid (ABA), or a combination of both,
re-activates the mechanisms necessary for expression of DT. By using
this model of loss and reestablishment of DT in combination with
ABA-deﬁcient and -insensitive mutants, we prove that ABA is
necessary for the reestablishment of DT and hypothesize that the
events upstream of ABA signaling are not necessary to rescue DT.
Furthermore, we demonstrate that ABA sensitivity correlates with
the developmental window of the seed/seedling in which DT can be
rescued. We also explored this system to investigate the trans-
criptome, the primary metabolome and the total proteome involved
in DT as a ﬁrst attempt to uncouple osmotic and ABA speciﬁc
pathways that are regulating this trait.
doi:10.1016/j.sajb.2013.02.071
Metabolite ﬁngerprinting of plants with antiplasmodial activity
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Despite the signiﬁcant advances made in decreasing the burden
of malaria in recent years, the disease remains one of the major
causes of mortality in many countries. Emergence of resistant
Plasmodium species and the lack of diversiﬁed chemotherapeutic
agents provide the rationale for bioprospecting for novel antimalarial
treatments. The main aim of the study was to bioprospect for
antimalarial plant products by means of metabolomics. Extracts from
twenty indigenous antimalarial plant species were screened for
antiprotozoal activity and then subjected to NMR-based meta-
bolomic analysis. Of all the extracts assayed, ten plant extracts
exhibited signiﬁcant in vitro antiplasmodial activity (IC50≤5 μg/ml).
The Principal Component Analysis (PCA) of the acquired 1H NMR
spectra could not separate the analysed plant extracts according to
the detected antiplasmodial bioactivity. The observed lack of PCA
clustering pattern is attributable to the biochemical variation
inherent in the plant samples. Application of supervised Orthogonal
Projection Least Square (OPLS) to the 1H NMR proﬁles resulted in a
discrimination pattern that could be correlated to bioactivity. A
contribution plot generated from the OPLS scoring plot illustrated
the classes of compounds responsible for the observed grouping.
Based on the results of the study, metabolomics can be used to
globally identify classes of plant secondary metabolites that are
responsible for antiplasmodial activity. Metabolomics can therefore
probably be used to accelerate the process of drug discovery because
classes of compounds that are associated with bioactivity can be
identiﬁed and targeted for at an early stage of experimentation.
doi:10.1016/j.sajb.2013.02.072
The use of GIS in analysing collection patterns on medicinal
plants by the BaPedi traditional healers of Blouberg Mountain,
Limpopo Province, South Africa
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A Geographic Information System (GIS) is a tool that combines
statistics with geographic locations to create informative maps.
The use of GIS technology to document the indigenous knowledge of
an area has become more prevalent. This study used GIS to describe
and analyse the collection tracks of traditional healers with
respect to where the most important collecting sites are located
and overlay that with data of vegetation types and communities. For
the ﬁrst time, healers’ pathways were digitized, geo-referenced and
linked to other information on the medicinal species around
Blouberg Mountain, making this information easier to analyse
and access. Forty eight medicinal species were documented from
the 16 tracks surveyed. Areas of high use or areas impacting on
sensitive vegetation types are clearly evident and can be targeted for
immediate remedial action. This information, particularly that
regarding species of medicinal use and most impacted areas of the
mountain, will be invaluable to Limpopo conservation ofﬁcials who
are in the process of implementing a conservation plan for the
province.
doi:10.1016/j.sajb.2013.02.073
Does micropropagation inﬂuence the antimicrobial properties of
Bowiea volubilis?
D. Naidoo, A.O. Aremu, J. Van Staden, J.F. Finnie
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Bowiea volubilis is a geophyte which occurs in the eastern parts of
South Africa from the Eastern Cape and northwards throughout Sub-
Saharan Africa. Due to its medicinal value, B. volubilis is under severe
pressure from local communities for use in traditional medicines. In
South Africa, the bulbs of B. volubilis are sold and used in traditional
medicines for treatment of numerous ailments and as a result, the
species has exhibited an estimated minimum decline of 30% over the
past 30 years. The current study compared the antimicrobial
properties of in vitro-cultured and outdoor-grown B. volubilis in an
effort to validate and promote the use of micropropagated plants as
alternatives to outdoor grown plants in traditional medicines.
Extracts of micropropagated and outdoor-grown B. volubilis were
evaluated against Escherichia coli, Staphylococcus aureus and Candida
albicans using microdilution assays. The dichloromethane (DCM)
extracts of micropropagated and outdoor-grown plants showed no
difference in antibacterial activity with minimum inhibitory con-
centrations (MIC) of 3.13 mg/ml against E. coli. Micropropagated
B. volubilis (water extract) was found to have the better MIC
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(0.78 mg/ml) against C. albicans when compared to outdoor-grown
plants (6.25 mg/ml). The current ﬁndings highlight the potential for
use of tissue cultured B. volubilis as alternatives to outdoor grown
plants in traditional medicines.
doi:10.1016/j.sajb.2013.02.074
Evaluation of anti-inﬂammatory and antibacterial activity of two
plants belonging to family Myrtaceae and Rosaceae to combact
acne vulgaris
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Acne vulgaris is a most common skin disorder where
Propionibacterium acnes colonization contribute to the etiology of the
disease. Bacterial resistance is an ongoing problem in the treatment of
acne. Therefore, an agent which can inhibit P. acnes growth and
suppress the inﬂammatory response will provide promising beneﬁts
for acne. The present studywas done to test the potential of two plants
from family Myrtaceae (P1) and Rosaceae (P2) to combact acne
vulgaris. The crude ethanol extracts of leaves of both the plants were
used in the various assays. The antibacterial activity was evaluated
against pathogenic Propionibacterium acnes using broth dilution
method. Plant; P1 inhibited the bacterial growth with MIC of 62.5-
31.3 μg/ml whereas Plant; P2 showed a lower MIC of 15.7 μg/ml. Both
the plantswere tested for cytotoxicity onMousemelanocytes B16-F10
cells and Humanmonocytic U937 cells. Plant; P1 showed moderate to
low toxicity with ﬁfty percent viability of cells (EC50) at concentra-
tions of 60.00 μg/ml and 209.02 μg/ml on B16-F10 and U937 cells
respectively. Whereas Plant; P2 showed a comparatively higher
toxicity with EC50 values of 48.23 μg/ml and 25.07 μg/ml on B16-F10
and U937 cells respectively. The antibacterial activity was conﬁrmed
by Transmission electron microscopy. The electron micrographs
showed damage of cell wall of P. acnes treated with the plant extracts,
leakage of intracellular contents and abnormal changes. The antiox-
idant activity was detected by DPPH radical scavenging method and
EC50 (substrate concentration to produce 50% reduction) was found to
be 0.89 μg/ml for P1 and 2.34 μg/ml for P2. P. acnes induce monocytes
to secrete pro-inﬂammatory cytokines and play an important role in
pathogenesis of inﬂammatory acne. The anti-inﬂammatory activity of
extracts on secretion of cytokine IL-8 was evaluated using ELIZA. The
synergistic study of aqueous extracts of both the plants was done to
evaluate the Fraction inhibitory concentration (FIC) and was found to
be below 5.
doi:10.1016/j.sajb.2013.02.075
Extracts of plant species used traditionally or discovered by wide
screening can be used to treat production animal infections by
blowﬂies, worms and fungi
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Three examples of application of plant extracts on animal
productivity that delivered different patentable products are pres-
ented. Some plant species used traditionally to treat myiasis in
animals had activities based on two mechanisms that could explain
their traditional use. Extracts had good antimicrobial activities
against wound infecting organisms releasing volatile compounds
that attract blowﬂies to wounds. The extracts also had an effect on
the metamorphosis of the blowﬂies. There is a potential of using
these extracts to treat infected animals or to reduce ﬂy populations.
Plant species used traditionally to treat helminth infections inhibited
the hatching of eggs and development of larvae of Haemonchus
strongoloides one of the most important nematodes affecting sheep
production in the world. Although the concentrations affecting the
helminth was relatively high, these extracts could be effective in
controlling nematodes because the organisms occur in the gut and to
have an effect the extracts do not have to be parentally available.
Aspergillus fumigatus is an important poultry pathogen that infects
the lungs of many avian species. Seven tree species that had good
activity against Cryptococcus neoformans were selected from the
Phytomedicine Programme database. A crude leaf extract of
Loxostylus alata had the same level of protection as amphotericin B
on growth, pathology and presence of fungi in lungs of chicks
infected with A. fumigatus. The results demonstrate the potential use
of plant extracts to enhance animal productivity once aspects such as
availability of plant material, cost of delivering the product, safety
and marketing has been considered.
doi:10.1016/j.sajb.2013.02.076
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Determination of antimutagenic potential of plant extracts is an
important step in the discovery of new effective cancer chemopre-
ventive agents. The potential antimutagenic effects of Combretum
microphyllum leaf methanol extracts were investigated using the
Ames test (Salmonella typhimurium TA98, TA100 and TA102),
cytokinesis-block micronucleus-cytome assay and comet assay
(single cell gel electrophoresis). This species had antimutagenic
effects ranging from 10% to more than 30% in the Ames test,
prevented micronuclei induction by up to 65.9%, chromosomal
rearrangements (51.9%) and gene ampliﬁcation by 86.1% in the
micronucleus/cytome assay. In the comet assay, there was clearly a
dose dependent decrease in comet tail length. Taking into account
that chromosomal biomarkers of genomic instability are relevant to
cancer and that genotoxicity involving gene mutations, chromosomal
aberrations and rearrangements and DNA strand breakages play a
major role in cancer initiation, C. microphyllum has potential in
cancer prevention as it inhibits genotoxic end-points. Bioassay-
guided fractionation of the crude methanol leaf extract, using the
Ames test (S. typhimurium TA98, TA100 and TA102) as an indicator of
antimutagenicity, led to the isolation of three compounds. Chemical
characterization of the compounds and assaying for further activity
in the other assays is in progress.
doi:10.1016/j.sajb.2013.02.077
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